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I. INTRODUCTION
An alternative method to build up a theory with supersymmetry (SUSY) is by implementing a gauge theory for a super-algebra that includes an internal gauge group, G, along with a local SO(1, D − 1) algebra that has to be set up to connect these two symmetries through fermionic supercharges [1] [2] [3] . In these references, the field multiplet is composed by a (non-)Abelian field, A, a spin-1/2 Dirac fermion, ψ, the spin connection, ω ab , the d-bien, e a , and additional gauge fields which complete the degrees of freedom to accomplish the supersymmetrization. These additional fields are dependent on the structure of the group and the space-time which we intend to work in. The representations of the fields are not all the same. The Dirac spinor transforms under the fundamental representation, while the gauge connection belongs to the adjoint representation of G. In this framework, the metric is completely invariant under the symmetries G, SO(1, D − 1) and supersymmetry.
Due to the properties quoted above, the model displays important differences in comparison with standard SUSYs. For example, there is no superpartners with degenerate masses, nor an equal number of degrees of freedom of bosons and fermions. There is not even a spin-3/2 fermion, i.e., a gravitino, in the spectrum of the model [1] [2] [3] .
It is remarkable that, in odd dimensions, the Chern-Simons (CS) form is quasi-invariant under the whole supergroup. On other hand, for even dimensions, the symmetry breaks into G × SO(1, D − 1). For example, for D = 4, the super-group can have no invariant traces, and this is the reason why supersymmetry breaks down. The action in four dimensions must be seen as an effective description, due to, for instance, a quartic fermionic coupling that shows up and prevents the model from being renormalizable [1] [2] [3] .
The paradigm that the procedure still keeps from standard SUSY is that fermion and bosons can be combined into a unique non-trivial representation of a supergroup. The differences already appear in the scenario where the SUSY works. In this proposal, SUSY is an extension of the symmetries of the tangent space. Since Dirac fermions lie in the A Chern-Simons AdS 5 supergravity is a gauge model based on a SUSY extension of the AdS 5 gravity. Based on the no-gravitini approach [1] and on the structure of SO(4, 2)
group, we work with a field that is a 1-form gauge connection [4] :
where the hat stands for 5-dimensional forms;Γ =ê a γ a , with a, 0, ..., 4; k = 1, ..., N 2 − 1 and r = 1, ..., N . This 1-form has values in the SU(2, 2|N ) super-algebra, whose bosonic sector is given by
The infinitesimal gauge transformation is given by δÂ =dǫ + [Â, ǫ}, with ǫ = ǫ a J a + 1 2
In components, we have:
whereˆ ∇χ r =dχ r + [i(
r χ s . In the work of Ref. [2] , to ensure that no gravitini appear in the spectrum in a 3D action, the authors show that the dreibein remains invariant under gauge and supersymmetry transformations, but rotates as a vector under the Lorentz subgroup. To do this, we must look for the SUSY transformations. In the fermionic part, we have δ(Γψ r ) =ˆ ∇χ r , where χ is the local SUSY parameter. Any vector with spinor index can be split into irreducible 
Applying the P 3/2 -projector to the equation above, we find that
which implies that∇χ r =ê a γ a ρ r , for an arbitrary spinor ρ. This condition guarantees that the symmetry transformations close off-shell without the need of introducing auxiliary fields [2] . Applying P 1/2 -projector to the equation (3) we obtain that, under SUSY, δψ r = ρ r and δê a = 0. The spinor ρ r obeys the Killing equation; the number of Killing spinors defines the number of unbroken supersymmetries, i.e., supersymmetries respected by the background [2] . For instance, if ρ r = 0, we have χ r = constant (covariantly constant), and we obtain a global SUSY. For a general solution, a Hamiltonian analysis must be carried out to extract the exact solution for the SUSY parameter [3] .
The field-strength is given byF =dÂ + 1 2
[Â,Â}. In components, we haveF =
c . In the sequel, we shall specifically analyze the SUSY transformations and see how the gravitino sector is suppressed from the model. This Letter follows the outline bolow: In Section II, we displays the salient properties of the model, the action and the associated equations of motion. In Section III, we present our dimensional reduction scheme, Randal-Sundrum's presciption. Next, in the Section IV, we analyze possible non-trivial fermionic solutions and, finally, in Section V, we cast our Concluding Comments.
II. 5D TOPOLOGICAL ACTION
The topological action we shall be dealing with can be written as a Chern-Simons action in 5 dimensions [5] :
where ... stands for the supertrace. Using these definitions, we can split the components of the action S 5D = S G + S SU (N ) + S U (1) + S f , so that:
and
here,
(∇τ k∇ )
It should be noticed that, sinceR s r ⊃ΓΓδ s r , the fermionic part of S f generates a Diraclike action for the fermions (S f ⊃ d 5 xψ r / Dψ r ). Notice that the bosonic part is almost the same in comparison with the usual 5D AdS-SUGRA action [5] . The important difference lies in the fermionic sector which we will analyze in the Section IV.
Inspecting the Field equations
The 5D-CS action transforms under a gauge transformation as δS 5D = F F δA .
We can check that, due to this result, one can readily find the field equations in terms of component fields; they are given by:
It can be checked that F = 0 is a solution to the field equation. Let us analyze this solution. In components, we have:
andΘ
The first four equations above are not but the equation of motion for the bosonic fields.
In the section IV we analize the fermionic componentΘ s = 0.
III. ON THE DIMENSIONAL REDUCTION
We have that the index a = 0, ..., 4 = I, 4, where the index I refers to the SO(1, 3)
Minkowski group. So, the fields can be split into two pieces [11, 12] .
Besides that, we are also interested in considering the action in a 4-dimensional version; so, we must split the coordinates as x α = (x µ , χ) and the 1-forms can be written it as follows below:ω 
Since the 5 D gamma-matrices can be split as γ a = (γ I , γ 5 ), we then haveΓ = Γ µ dx µ + Γ χ dχ, where:
As we can see, the equation F = 0 is a solution (but, non-unique) to the field equations for the topological action. Therefore, we can analyze this solution in terms of the reduced components (see V).
Randall-Sundrum Dimensional Reduction
A Randall-Sundrum-like ansatz (RS) is proposed with the assumption that the geometry of 5D space-time has the following structure [13] [14] [15] :
We can translate (25) in terms of the following fünfbein:
where σ is called conformal function. The 4D metric can be written as -1,-1,-1) . Going further, the inverse of the fünfbein is given by:
where we assume that h 
IV. FERMIONIC SOLUTIONS
With the dimensional reduction ansatz present above, we can now initiate seeking a solution for the fermionic fields ψ r . We have:
here, the covariant derivative can be written as∇ = (∇, ∇ χ dχ). Using the results from F a = 0 and the Randall-Sundrum ansatz the∇-operator must have the following structure:
Now,Θ µν = 0 gives us (ignoring the SU(N ) indexes temporarily):
Upon contraction of the equation above with E µ b E ν c , we arrive at:
where
Using that ∇γ I = ω J I γ J and, contracting with γ J γ K , we get:
The equation is part of the solution. Going further, theΘ µ4 = 0 component reads as below:
Using the RS ansatz the equation simplifies to to acquire the form
where 
and , we are able to ignore the self-interaction terms, and we can write the fermionic fields as ψ L = α(χ)ψ R (x) and ψ R = β(χ)ψ R (x), where x represents the coordinates inside the 4-brane. This are the zero mode solutions of the RS context. Therefore, we find the following solutions for α and β:
where α 0 and β 0 are constants. In this limit, we recover the well-known result which points to the problem of the simultaneous localization of the chiralities in the brane. Besides that, the ansatz are strongly dependent on the linear approximation and the flat brane limit.
Going further, we can contemplate the case b χ = Φ(χ). In this situation, the solutions for α and β can still be found and they are the following:
As we can see, the Φ-field can modify the localization profile by a complex phase.
A similar consideration could be made considering the A χ -field. Although, the SU(N ) structure requires more care. If A χ = A χ (χ) is considered, it generates an SU(N ) phase, analogous to the Φ-phase. Despite the absence of an imaginary i multiplying A χ , the contribution maintains as a complex phase, due to the anti-hermitian character of the generators of SU(N ) adopted here ( see Ref. [6] ).
If we analyze the full set of equations, a non-linear system appears as a challenge for the comprehension of the spinor-localization in the branes. We shall focus on that and we are going to report on this issue in a forthcoming paper.
V. CONCLUDING COMMENTS
As shown previously, the fermionic equation of motion we have worked out is a nonlinear equation, and the fermion field displays some interesting couplings. First of all, we find that the fermion acquires mass M = 2µ, with µ a parameter that appears naturally in the formalism. As we have seen, the χ-component of the bosonic field b does not interfere in the localization scheme; the same happens with the χ component of the bosonic field A, at least in the strong mass limit. As it can be checked [22] , is possible to localize both chiralities in the brane, by virtue of the presence of torsion. A careful analysis should be implemented to confirm this hint.
Another question remains to be clarified in a forthcoming publication. In ordinary
Randall-Sundrum scenarios, only one of the fermion chiralities (ψ L or ψ R ) can be localized in the brane. Does this conclusion persist if quartic self-couplings are considered? May the non-linearity induce some new behavior of the localization scheme (i.e., topological solutions)? Is important to highlight that this non-linearity is present in other models of gravity with fermionic degrees of freedom. In our case, local SUSY unavoidably carries an intrinsic torsion from the new fermionic degrees of freedom.
By means of Fierzings, we can generate a Nambu-Jona-Lasinio cubic term in the field equations, and a dynamical symmetry breaking might take place. This is expected in theories with torsion, but the particularity here is that the coupling constant could be χ-dependent.
This property may induce different masses, depending on the brane localization and, together with the mass M, it could yield a "see-saw-like" mechanism, involving a light and a heavy chirality.
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